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[57] - ABSTRACT

A method for the removal of carbon or carbon com-

~ pounds from a waste stream generated in an unsup-
- ported slurry catalyst process utilized for the hydrocon-
- version of heavy hydrocarbonaceous black oil which

stream comprises vanadium sulfide, nickel sulfide and

~carbon or carbon compounds is disclosed. The carbon

or carbon compound is removed by contacting the

~ waste stream with sulfur dioxide at oxidizing conditions

to vield a solid residue which contains metal sulfides.

14 Claims, No Drawings
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'METHOD FOR THE REMOVAL OF CARBON OR

CARBON COMPOUNDS FROM A WASTE
STREAM

BACKGROUND OF THE INVENTION

This invention relates to the recovory and disposal of
waste streams generated in an unsupported slurry cata-
lyst process which is utilized for the hydroconversion

of heavy hydrocarbonaceous black oil. It particularly
relates to a process for the removal of carbon or carbon

compounds from a waste stream which comprises vana-

dium sulfide, nickel sulfide and carbon or carbon com-

pounds.
High metal content hydrocarbons are unsuitable for

2

which method comprises contacting the waste stream
with sulfur dioxide at oxidizing conditions. -
A preferred embodiment of the present invention is a

- method for the removal of carbon or carbon com-

pounds from a waste stream generated in an unsup-

- ported slurry catalyst process utilized for the hydrocon-

- version of heavy hydrocarbonaceous black oil which
- stream comprises vanadium sulfide, nickel sulfide and

10

carbon or carbon compounds and which method com-
prises contacting the waste stream with sulfur dioxide at

“oxidizing conditions to produce a high BTU gas con-

~ taining carbon disulfide and carbon monoxide.

A second preferred embodiment of the present inven-

- tion is a method for the removal of carbon or carbon

13

compounds from a waste stream generated in an unsup-

- ported slurry catalyst process utilized for the hydrocon-

hydrotreating in a conventional fixed bed hydrotreater

‘because the metals are deposited on the catalyst at a
rapid rate which not only physically plugs the flow of
the reactants through the reaction zone but masks the

20

small catalytic sites on the catalyst, thus precluding

long, uninterrupted operation of the hydrotreater
which is highly disruptive of the entire processing com-
plex of which the hydrotreater is a small but important
part. The prior art describes processes which are much

‘more adaptable to the hydrotreating of high metals

23

hydrocarbons. In general, a facile method for hydro-

treating high metals hydrocarbons i1s via a catalyst
slurry process whereby the hydrocarbon is admixed
with hydrogen and a finely divided metal catalyst or
metal catalyst precursor and subjected to elevated tem-
perature and pressure in a reaction zone. The reaction
zone effluent is separated to yield a hydrotreated hydro-
carbon and a sludge or waste stream containing asphal-
tenes and at least one metal sulfide. At least a portion of
this sludge is usually recycled within the process to

30

version of heavy hydrocarbonaceous black oil which

stream comprises vanadium sulfide, nickel sulfide and

carbon or carbon compounds and which method com-
prises: (a) contacting the waste stream with sulfur diox-

ide at oxidizing conditions to produce a high BTU gas
“containing carbon disulfide and carbon monoxide; (b)

contacting at least a portion of the resulting high BTU -
gas with an oxygen-containing as to yield a carbon
oxide and a sulfur oxide-containing gas stream; and (c)

~ contacting the carbon oxide and sulfur oxide-containing
gas stream resulting from step (b) with carbon disulfide

to reduce the sulfur oxide and thereby produce elemen-
tal sulfur.

Another preferred embodiment of the present inven-
tion is a method for the removal of carbon or carbon

- compounds from a waste stream generated in an unsup-

35

provide slurry catalyst for the reaction. In order to
prevent an undesirable accumulation of refractory hy-

drocarbonaceous substances and recovered metal com-
pounds, a dragstream is withdrawn from the process.
The dragstream generally comprises carbon or carbon
compounds and at least one metal sulfide and is from
about 1 to about 10 weight percent of the fresh feed
stream to the slurry process. Once the dragstream 1s
removed from the process, it must be utilized or dis-
carded. An attractive method to utilize the dragstream
is to remove the carbon or carbon compounds com-
pletely and recover the metal values which remain.
The prior art has suggested the removal of carbon or
carbon compounds from such a dragstream by high
temperature oxidation of the carbon or carbon com-

45
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pounds with air or an oxygen-containing gas. This pro-

cedure converts the metal sulfides to metal oxides. Gen-

erally, the recovery and use of metal is easier and less

expensive if the metal ore is in the sulfide form rather
than the oxide form. A preferred method therefore

would be to recover the metal values in the sulfide form
which makes the subsequent separation and use of the
metals more convenient.

SUMMARY OF THE INVENTION

The present invention is a method for the removal of

carbon or carbon compounds from a waste stream gen-

erated in an unsupported slurry catalyst process utilized
for the hydroconversion of heavy hydrocarbonaceous
black oil which stream comprises vanadium sulfide,
nickel sulfide and carbon or carbon compounds and

35
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| ported slurry catalyst process utilized for the hydrocon-

version of heavy hydrocarbonaceous black oil which
stream comprises vanadium sulfide, nickel sulfide and

carbon or carbon compounds and which method com-
pnses (a) contacting the waste stream with sulfur diox-
ide at oxidizing conditions to produce a high BTU gas-
containing carbon disulfide and carbon monoxide; (b)
contacting at least a portion of the resulting high BTU
gas from step (a) with an oxygen-containing gas to yteld
a carbon oxide and a sulfur oxide-containing gas stream;
(c) hydrolyzing at least a portion of the resulting high
BTU gas from step (a) to yield a carbon oxide and a
hydrogen sulfide-containing gas stream; and (d) react-
ing at least a portion of the carbon oxide and sulfur

‘oxide containing gas stream from step (b) with at least a

portion of the carbon oxide and hydrogen sulfide-con-
taining gas stream from step (c) to thereby produce
elemental sulfur.

DETAILED DESCRIPTION OF THE
INVENTION

This invention relates to a method for the removal of
carbon or carbon compounds from a waste stream con-
taining metal values. More specifically, the invention 1s
concerned with a method for the removal of carbon or
carbon compounds from a waste stream generated in an
unsupported slurry catalyst process utilized for the

hydroconversion of heavy hydrocarbonaceous black oil
which stream comprises vanadium sulfide, nickel sulfide

and carbon or carbon compounds and which process
comprises contacting said waste stream wu:h sulfur

dioxide at oxidizing conditions. -
As hereinbefore set forth, the present invention is

- concerned with a method for the removal of carbon or

carbon compounds from a waste stream generated in an

‘unsupported slurry catalyst process utilized for the
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hydroconversion of heavy hydrocarbonaceous black
oil. This waste stream generally contains metal sulfides
which may have originated from process catalyst pre-
cursors, from process catalysts or from metals indige-
nous to the hydrocarbonaceous block oil which is being 5
processed. Such metals which may be found in a waste
stream include those selected from Group V-B, Group
IV-B and Group VIII of the Periodic Table. A typical

waste stream containing carbon in the form of asphal-
tenes and at least one finely divided, unsupported metal 10
sulfide which was a drag stream from a high metal

hydrocarbon conversion process contained 1.4 weight
percent vanadium, 0.12 weight percent nickel and 59.3
welght percent asphaltenes.

According to the present invention, the removal of 15
carbon or carbon compounds from a waste stream as
hereinabove described is effected by treating the waste
stream with sulfur dioxide at oxidizing conditions. Dur-
ing the carbon oxidation treatment, the sulfur dioxide is
present in an amount from about 1 to about 10 times, 20
more preferably from about 1 to about 5 times, the
stoichiometric amount required to oxidize the available
carbon or carbon compounds. Other oxidizing condi-
tions include a pressure from about atmospheric to
about 1000 psig and a temperature from about 900° F. to 25
about 2200° F. for a period of time which may range
from about 0.1 to about 20 hours or more in duration.

It is expected that the presence of metal sulfides will
catalyze the reaction of sulfur dioxide with the carbona-
ceous waste stream material. In some cases, it may be 30
advantageous to add elemental sulfur to the reactor
wherein the sulfur dioxide is contacted with the carbo-
naceous waste stream material in order to aid the forma-
tion of carbon disulfide and any other reaction prod-
ucts. 35

The resulting high BTU gas comprises compounds of
carbon which principally include carbon disulfide and
carbon monoxide with relatively minor amounts of
carbonyl sulfide and carbon dioxide. Other minor
amounts of the high BTU gas resulting from the contact 40
of sulfur dioxide at oxidizing conditions include hydro-
gen sulfide, water and elemental sulfur. |

The resulting high BTU gas is removed from the
remaining residue which comprises any existing metal
sulfides. The metal sulfides may then be treated further 45
by any known method to recover and use the metal
values as desired.

According to one embodiment of the present inven-
tion, at least a portion of the high BTU gas 1s subse-
quently oxidized with a source of oxygen to generate 50
heat as well as carbon dioxide and sulfur dioxide. A
suitable source of oxygen is air. The resulting carbon
dioxide and sulfur oxide is reacted with carbon disulfide
to reduce the sulfur oxide and thereby produce elemen-
tal sulfur. In the hereinabove steps, the oxygen source 55
and carbon disulfide are provided in amounts which are
at least the stoichiometric requirements.

According to another embodiment of the present
invention, at least a portion of the high BTU gas 1s
subsequently oxidized with a source of oxygen to gener- 60
ate heat as well as carbon dioxide and sulfur dioxide. A
suitable source of oxygen is air. Additionally, at least
another portion of the high BTU gas is hydrolyzed to
yield a carbon oxide and a hydrogen sulfide stream. A
suitable procedure for the hydrolyzing step is to pass 65
the high BTU gas in admixture with steam over a suit-
able conversion catalyst such as a silica-containing cata-
lyst for example. The oxidized high BTU gas containing

4 _
sulfur dioxide and the hydrolyzed high BTU gas con-

taining hydrogen sulfide are admixed and reacted to
produce elemental sulfur and water. The reaction of
hydrogen sulfide and sulfur dioxide may be conducted
in any suitable manner. One method includes passing
the reactants through a catalyst-packed converter in a
manner similar to the Claus process which was origi-
nally developed in Germany in about 1880. Another

method includes the performance of the reaction in an
aqueous media as exemplified by what is known as the

wet Claus process.

The process of the present invention is further exem-
plified by the following illustrative embodiment. This
illustration is not present to unduly limit the process of
this invention but to further demonstrate the herein-
above description and teachings.

ILLUSTRATIVE EMBODIMENT

A one hundred gram sample of finely divided waste
stream generated in an unsupported slurry catalyst pro-
cess and which waste stream sample comprises 8.5
weight percent of vanadium and nickel, calculated as
the sulfide is selected to demonstrate a preferred em-
bodiment of the present invention. The remainder of the
waste stream sample comprises high molecular weight
and highly carbonaceous residue. This waste stream is
contacted with excess sulfur dioxide at a temperature of
1400° F. and a pressure of 15 psig for approximately 100
minutes. The resulting gases comprising carbon sulfide
and carbon monoxide are separated from the solid resi-
due.

The resulting gases have a high energy content and
are contacted with air at combustion conditions to pro-
duce heat, carbon dioxide and sulfur dioxide. The re-
sulting carbon dioxide and sulfur dioxide-containing gas
is contacted with excess carbon disulfide to reduce the
sulfur dioxide and thereby produce elemental sulfur.

The solid residue remaining after the sulfur dioxide
contacting step contains essentially pure vanadium and
nickel sulfides.

The foregoing description and illustrative embodi-
ment demonstrate the process of the present invention
and the advantages of the use thereof.

I claim as my invention: | |
- 1. A method for the removal of carbon or carbon
compounds from a waste stream formed in an unsup-
ported slurry catalyst process utilized for the hydrocon-
version of heavy hydrocarbonaceous black oil which
stream comprises vanadium sulfide, nickel sulfide and
carbon or carbon compounds and which method com-
prises contacting said waste stream at oxidizing cond:-
tions with sulfur dioxide in an amount from about 1 to
about 5 times the stoichiometric amount required to
oxidize said carbon or carbon compounds to produce a
high BTU gas containing carbon disulfide and carbon
monoxide.

2. The method of claim 1 wherein said oxidizing
conditions include a temperature from about 900° F. to
about 2200° F.

3. The method of claim 1 wherein said oxidizing
conditions include a pressure from ambient to about
1000 psig.

4. The method of claim 1 wherein elemental sulfur is
present during said contacting of said waste stream with
sulfur dioxide at oxidizing conditions.

5. A method for the removal of carbon or carbon
compounds from a waste stream formed in an unsup-
ported slurry catalyst process utilized for the hydrocon-
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version of heavy hydrocarbonaceous black oil which
stream comprises vanadium sulfide, nickel sulfide and
carbon or carbon compounds and which process com-
prises: | |

(a) contacting said waste stream with sulfur dioxide at
oxidizing conditions to produce a high BTU gas
containing carbon disulfide and carbon monoxide;

(b) contacting at least a portion of the resulting high

BTU gas with an oxygen containing gas to yield a
carbon oxide and a sulfur oxide-containing gas

stream; and
(c) contacting the carbon oxide and sulfur oxide-con-

taining gas stream resulting from step (b) with -

carbon disulfide to reduce the sulfur oxide and
thereby produce elemental sulfur.
6. The method of claim 5 wherein said oxidizing
conditions include a temperaturc from about 900° F. to
about 2200° F.

7. The method of claim 5 wherein said oxidizing

‘conditions include a pressure from ambient to about
1000 psig.

8. The method of claim 5 wherein sald sulfur dioxide
is present in an amount from about 1 to about 5 times the
stoichiometric amount required to oxidize said carbon
or carbon compounds.

9. The method of claim 1 wherein elemental sulfur 1s
present during said contacting of said waste with sulfur
dioxide at oxidizing conditions.

10. A method for the removal of carbon or carbon
compounds from a waste stream formed n an unsup-

ported slurry catalyst process utilized for the hydrocon-
version of heavy hydrocarbonaceous black oil Wthh
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stream comprises vanadium sulfide, nickel sulfide and
carbon or carbon compounds and which method com-
prises:
(a) contacting sald waste stream with sulfur dioxide at
- oxidizing conditions to produce a high BTU gas
containing carbon disulfide and carbon monoxide;
(b) contacting at least a portion of the resulting high
BTU gas from step (a) with an oxygen-containing
gas to yield a carbon oxide and a sulfur omde-con—
taining gas stream, -
- (c) hydrolyzing at least a portion of the resulting high
- BTU gas from step (2) to yield a carbon oxide and
a hydrogen sulfide-containing gas stream; and |
(d) reacting at least a portion of the carbon oxide and
sulfur oxide-containing gas stream from step (b)
with at least a portion of the carbon oxide and
hydrogen sulfide-containing gas stream from step |
(c) to thereby produce elemental sulfur.

~ 11. The method of claim 10 wherein said oxidizing
conditions include a temperature from about 900 F. to

about 2200° F.
- 12. The method of claim 10 wherein said oxidizing
conditions include a pressure from ambient to about
1000 psig.

13. The method of claim 10 wherein said sulfur diox-

- ide is present in an amount from about 1 to about 5 times

30
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‘the stoichiometric amount required to oxidize said car-

bon or carbon compounds. .
14. The method of claim 10 wherein elemental sulfur
is present during said contacting of said waste with

sulfur dioxide at oxidizing conditions.
* % % ¥ X
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